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1.0 INTRODUCTION

This document describes the single-shell tank (SST) and double-shell tank (DST)
nonradioactive chemical and radionuclide inventory tables for the Hanford Site, The
inventories presented here are identical to those for the 1994 Integrated Data Base (IDB)
report (Powell 1994).

2.0 TANK WASTE INVENTORY DESCRIPTION

The tank waste inventory tables for nonradioactive chemical components, radionuclides, and
future tank waste are described in this secon. The ion charges are assumed as presented for
the nonradioactive chemical components. The radionuclide amounts are reported in curies
while stable chemical amounts are shown in metric tons. The radionuclide data for both
SSTs and DSTs have been decayed to December 31, 1999. The inventories are presented on
a total tank basis. The estimated future waste generation is displayed by cubic meters of a
specific waste type and the period each facility will be generating the stated waste type.

2.1 NONRADIOACTIVE CHEMICAL INVENTORY

Table 1 lists the total chemicdl inventory by waste type for both SSTs and DSTs. Except for
the PO, value, the total SST inventory is based on what is provided in Table 2-5 .

(RHO 1985). The total SST inventory is based primarily on purchase records and other
historical process records. The revision to PQO,” includes removing approximately

4,200 metic tons to account for cribbing operations (Waite 1991).

The split between sludge, salt cake, and interstitial liquids shown in Table 1 is modified from
the split in Table 2-5 (RHO 1985). The relative splits were derived using the water wash
factors from Table G1-1 of the Tank Waste Technical Oprions Repors, Appendix G (Boomer
et al. 1993)." The wash factors are based on the analytical results from several SST core
samples. Table 2-5 assumes that jet-pumping of SSTs has been completed. Jet pumping is
expected to transfer approx:lmtely 1.4E + 07 liters of liquid from SSTs to DSTs until its -~
completion at the end of FY2000. ..~

Future updates to the SST nonramoacuve chemical inventory will include the Los Alamos
National Laboratory historical data and tank characterization reports and modifications to the
chloride, chromium, and aluminum inventory. .
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Table 1. Estimated Mass of Nonradioactive Chemical Components of Single-Shell®
and Doublc-Sth Tank("’ Wastcs in Metuc Tons. 2 shees)

1. 7OE+00

3.28E-01 1.38E+DO
AlOH), 6.25E+02 2.33E+03 | 5.09E4-03 5.09E+03 743£+03
ALY O 1.99E+03 1.99E+03 6.78E+01] 6.78E.01 | 2.06E+03
As™S 7.70E-01 | 4.98E-01 { 1.27E+00| 1.27E+C0
B+ 5.19E-01 | 9.94E-01 [ 1.51E+00{ 1.51E+00
Ba? 7.91E-01 |3.09E-+G0}3.88E+00( 3.83E+00
Be*? 8.19E-02 1 7.61E-03 | 8.95E-02 { 8.95E-02
Bi*? 2.61E-402 2.61E+02 | 2.26E+00 2.26E+00f 2.64E+02
Ca*? 1.28E+02 1.28E+02 | 1.03E+01]1.15E+01]2.18E+01} 1.50E+02
cd~? 3.34E+00 3.84E+00 { 1.67E-0L |{6.01E--00} §.18E.00 { 1:00E+01
Ce*? 2.35E+02 2.35E+02 | 2.26E-02 |3.04E+00]{3.07E+00] 2.38E+02
cr 4,.00E+01 . 4,00E+01 | 2.73E+021{ 1.49E+00]2.74E+02{ 3.14E+02
Co,? 1.156+03 | 4.13E+02| 3.96E+01] 1.61E+03 | 1.92E-+03 {5.83E+01] 1.98E+03] 3.59E+03
Ce*? 8.53E+01 3.53E+01 3.41E+01{3.41E-+01] 1.20E+02
C0,? 2.14E+01| 2.14E+01 | 1.20E+02 1.20E+-02] 1.41E+02
Cu*? 1.77E-01 | 7.46E-01 | 9.23E-01 | 9.23E-01
F 2.00E+02 5.00E+01{ R.0SE+02 | 3.52E-+02} 1.91E+01(3.71E+02] 1.18E+03
Fe(CN)(™ 3.22E+02 3225402 3.22E+02
Fe*? 6.27E+02 6.2TE+02 | 8.09E+00] 1.42E+02] 1.50E402| 7.77E+02
Hg* 9.00E-01 9.00E-01 | 5.84E-02 5.84E-02 | 9.58E-01
K* 5.46E+02 {1 2.02E+01) 5.66E+02{ 5.66E+02
La* 2.19E-01 |2.10E+01|2.12E+01] 2.12E+01
Li* 5,77E-03 | 2.46E-02 | 3.04E-02 | 3.04E-02
Mg*? 9.65E-01 | 1.10E-+01|1.20E+01[ 1.20E+01
Mn* 1.20E-+02 1.20E+02 | 7.689E-+00 | 1.80E-+01| 2.57E+01| 1.46E+02
Mo™¢ 4,3TE+00] 8.01E-01 | 5.67E+00} 5.67E-+00
Na* 1.58E+04 | 3.39E-+04} 2.30E+03 | 5.48E-+04 | 1.40E-+04|2.30E-+02] 1.43E+04| 6.91E+04
Ni-2 1738402 1.78E+02 | 4.07E+00|6.5TE+00| 1.06E+01} 1.39E+Q2
NGO, 2.00E+03 | 1.53E+03{ 1.27E+03 | 4.80E+03 | 4.30E+03 | 8.42E-+00{ 4.31E+03| 9.61E+03
NO, 148E+04 | 8.03E+04{ 1.71E-+03 | 5.688-+04 | 1.03E+04 [3.91E+01| 1LO3E+041 1.0TE+05
OH: 4.22E-+03 | 8.51E+02{ 3.15E+02| 53%E+03 | 2.33E+03 | 1.23E+02! 2.45E+03] 7.84E+03
Pb* 1.96E+00 | 3.28E+00| 5.24E+00] 5.24E+00
PO,? 3.89E-+03 | 5.438+02] 8.58E+01 | 4.62E+03 | 3.20E-+02 [ 2.16E+01]3.51E+02| 4.97E+03
sio,? 1.21E+403 1.21E+03 | 1.53E+01 ] 2.14E402| 2.29E+02] 1.44E+03
50,2 5.01E+02 | 1.15E+03 1.65E+03 | 3.86E-+02{6.58E+00{3.93E+02] 2.04E+03
Seet 3.60E+01 3.60E+01 3.50E-+01
TOC ™ 2.00E+02| 2.00E+02 | 1.26E+03{6.84E+01{ L.33E-+03| 1.53E+03
Ue,*? 3.54E+00]2,68E+01{3.03E+01} 3.03E+01 |
s 6.20E02 { 1.88E-01 | 2.50E-01 | 2.50E-01
Wt 1.44E+01 1.44E+01 | 7.47E-01 7.47E-01 | 1.52E+01
Zu*? 3.55E+00 | 9.45E-01 [4.54E+00] 4.54E-+00
Zrt 2.46E+02 246E+02 | 4.48E-01 |2.77TE+02|2.77E+02} 5.24E+02
Total wio H0 | 4.93E+04.) 1.23E+05( 6.40E-+03| 1.79E-+05| 4.18E+04[1.45E+03 {4.32+04 | 2.22E+05
H.O 2.62E+04 | 1.40E+04| 5.16E+03| 4.54E+04| 8.59E+04 8.95+04 | 1.35E-+05
Totat 7.55E+041.37E405| 1.16E+04]| 2.24E+05| 1.31E+05/1.45E+03 |1.33E+05] 3.57E-+05
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Table 1. Estimated Mass of Nonradioactive Chemical Components of Single-Shell®

and Double-Shell Tank® Wastes in Metric Tons. (2 sheets)

Notes:

"Total values taken from Table 2-5 (RHO 1985).

*Total values taken from Castaing 1993, Gerboth 1987, Headrickson 1994, Herting 1993, Lowe 1991,
Oscarson 1993, Peterson 1990, Schofield 1991,

3A1*? includes the Al present in cancrinits and AI{OH),.

*Total Crganic Carbon includes HEDTA, EDTA, hydroxyacetic acid, citric acid, and other degradation
products.

Castaing, B.A. 1993, 101-4Y, 102-dY, and 106-C Data Compendium, WHC-SD-WM-TI-578, Rev, 0,
Westinghouse Hanford Company, Richland, Washington.

Gerboth, D.M., 1987, B Plant NCAW Process Test Reporr, WHC-SD-WM-PTR-006, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Hendrickson, D.W, and J.M. Cooner 1994, Grout Treament Facility Waste Feed Projections,
WHC-SD-WM-TI-528, Rev, 1, Westinghouse Haaford Company, Richland, Washington.

Herting, D. L., 1993, Effecr of Tank 107-AN Caustic Addition on Radionuclide Solubilities, (internal
letter 12110-PCL93-043 to M. J. Kupfer, May 25), Westinghouse Hanford Company. Richlazd,
Washington.

Lowe, S. S., 1991, Preliminary Material Balances for Premrearment of NCAW, NCRW, FFP, and CC
Wastes, WHC-SD-WM-TI1492, Rev. 0, Westinghouse Hanford Company, Richiand, Washington.

Oscarson, E. E. and L. A. Tusler, 1993, Radionuclide and Chemical Inventories for the Double Shell
Tanks, WHC-SD-WM-TI-543, Rev. 1, Westinghouse Hanford Company, Richland, Washington.

Peterson, M, E., 1990, , Revised Report on the Results of 102-AY Characterization, (internal
memo S000855 to A. J. Diliberto and L. M, Sasakd, February 12), Pacific Northwest Laboratories,
Richland, Washington.

RHO, 1985, Hanford Defense Waste Disposal Alternatives: Engineering Suppors Data ﬁ:r rhe HDW-EIS

- RHO-RE-ST-30P, Rockwell Hanford Operations, Richland, Wash.mgmn

Schofield, JI. S., 1991, Estimation of Newralized Currens Acid Waste and Newrralized Cladding Removal
Waste Constituents, (intemnat memo 85440-91-018 to 5. L. Barker, July 18), Westmghouse Hanford '
Company, Richland, Washington. ‘
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A number of documents and laboratory reports providé estimates for the chemical
composition of wastes in subsets of the 28 DSTs at the Hanford Site.

These reports rely on tank sample data and. to a lesser extent, on estmates of chemical
additions during piant operations. These reports form the basis for the DST data presented
in Table 1. ’

To estimate the soluble and insoluble fractions for each DST, solubility factors, which
represent the amount of each component assumed to be soluble in water, were calculated
based on tank samples and historical data. These "wash factors” given for several waste
types are listed in Table G1-1 (Boomer et al. 1993).

2.2 RADIONUCLIDE INVENTORY

The SST radionuclide inventory was derived from the Track Radioactive Components
(TRAC) radionuclide database (Jungfleisch and Simpson 1993). An evaluation of the
distribution of radionuclides in the SSTs, as predicted by TRAC, indicate some -
discrepancies. The inventories were adjusted so that the total radionuclide inventories reflect
the adjustments made to the 1994 IDB (Powell 1994). The final data are shown in Table 2.

An explanation of the SST adjustments is as follows.

B7Cs. The total system inventory for *’Cs includes the capsule, SST and DST
inventories. The total system inventory is derived from historical fuel reprocessing
-information. In updates to the IDB, a decrease in the *’Cs capsules inventory was
made based on calorimetry data because of past overestimating. However, a
corresponding increase was never made for the *Cs inventory in SSTs and DSTs.
Based on a presentation by D. D. Wodrich to the U.S. National Regulatory
Commission (July 1992), the waste inventory for “’Cs in DSTs is 26.8 MCi, decayed
to December 31, 1999 (excluding daughters). This inventory is based on a technical
analysis of both core and bottle-on-a-string sample data. The SST inventory shown in
Table 2 is derived by subtracting the capsule and DST inventory from the total system
inventory.

¥1Sm. The inventory in pre-1983 DST waste was increased to match a total of 0.85
MCi presented in the Hanford Defense Waste-Environmental Impact Statement.

#Tc. After completion of jet pumping, the SST **Tc amount was adjusted to 11 kCi so
that the distribution between SST and DSTs matches the IDB.

L. The "I was decreased in SSTs and increased in DSTs to account for transfers
from SSTs to DSTs. Because ™1 is soluble even in the alkaline waste, the proportion
between SSTs and DSTs, after jet pumping is the same as for ®Tc.
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T924Py, The inventory in SSTs was adjusted downward to 22 kCi as 2 result of jet
pumping. Since ¥°Pu is insoluble in the alkaline waste system, it is expected to be in
the sludge, and therefore will not transfer as a result of jet pumping. However, during
the process to extract strontium activity from wastes, complexants were added. The
waste from that process, which became part of the complexant concentrate, contained
plutonium and americium activity which were solubilized by the complexants.

*Am. The inventory in the SSTs was decreased so that the total, 33 kCi, matches the
IDB. Part of this decrease is due to the americium that remained after extraction from
encapsulation (see plutonium explanation above). The other part of this decrease is due
to liquid transfers from SSTs to DSTs. B

Estimates for the relative concentrations of critical DST radionuclide isotopes are based on
existing laboratory data and characterization reports. Only *Sr, ¥7Cs, Z'Np, ®Pu, and
*Am activities are- consistently reported by the laboratories. Once the relative '
concentrations for each tank were established, they were normalized to agree with the
cumulative inventories found in the 1994 IDB (Powell 1994). Estimates for the isotopes of
Py, #*Pu, *Pu, *'Py, are made for each tank by multiplying by the ratio of the isotope to
#%Pu as reported in the IDB. The decay daughters, ™Ba and *Y, are also provided.

2.3 FUTURE TANX WASTE

Table 3 estimates the amount of future tank waste by type and lists the total production
(cubic meters) of each waste type for the time period indicated. This projection assumes that
as soon as the 242-A Evaporator alleviates some of the tank space shortage, additional waste
generation will occur. These generations are because of facility holdup, cell and basin
cleanout, decommissioning activities, and miscellaneous non-routine processes. As tank
space allows, the wastes listed in Table 3 will be generated and accepted into the DSTs.
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Table 2. Radionuclide Inventory for Single-Shell Tanks

and Double-Shell Tanks® in Curdes. (3 shests)
Ac-225 1.98E-05
Ac-227 2.21E-02
Ac-228
Am-241 @ 3.30E+04 | S531E+03 6.54E+04 7.07E+04
Am-242 6.32E+01
Am-242m 6.86E+01
Am-243 3.32E+01
At-217 1.98E-05
Ba-135m
Ba-137m T.68E+06 § 2.43E+07 5.49E+05 2.34E+07
Bi-210 7.17E-08
Bi-211 2.21E-02
Bi-212 3.72E-14
Bi-213 1.98E-05
Bi-214 2.70E-07
C-{4® J.0CE+03 | 3.45E+02 1.99E+03 2.34E+03
Cm-242 5.66E+01
Cm-244 1.18E+02
Cm-245 1.04E-02
Cs-135 145E+02
Cs-137 8.12E+06 | 2.61E+07 6.83E+05 2.68E+07
Eu-154 . 53TE+04 1.44E+03 5.51E+04
Fr-221 1.98E-05
Fr-223 3.06E-04
I-j29 @ 1.60E+01
Nb-93m 3.20E+03
Ni-59 5.03E+03
Ni-63 2.69E+05
Np-237 6.97E+01
Np-238 3.26E-01
Np-23% 3.32E-+01
Pa-231 3.80E-02
Pa-233 6.97E+01
Pa-234 7.69E-01
Pa-234m 4.31E+02
Pb-209 1.98E-05
Pb-210 71.17E-08
Pb-211 2.21E02
Pb-212 3.72E-14
Pb-214 2.70E-07
Pd-107 8.65E+01
Po-210 7.17E-08
Po-2}1 6.04E-05
Po-212 2.38E-14
Po-213 1.94E05
Po-214 2.70E-07
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Table 2. Radionuclide Inventory for Single-Shell Tanks

and

Po-216 3.72E-14
Po-218 2.70E-07
Pu-236
Pu-238 1.08E+03
Pu-239 @ 1.80E+04 | L31E+03 7.05E+03 3.36E-+03
Pu-240 @ 430E+03 | 3.28E+02 2.07E+03 2.40E-+03
Pu-241 3.55E+04 | 7.76E+02 3.86E+06 3.94E+04
Pu-242 4.32E-04
Ra-223 2.21E02
Ra-224 3.728-14
Ra-225 1.98E-05
Ra-226 2.70E-07
Ra-228 7.42E-14
Rh-106 3.79E-02
Rn-21% 2.21E-02
Rn-220 3.72E-14
Rp-22% 2.708-07
Ru-106 3.79E-02
Sh-126 8.78E+01
Sh-126m 6.27E+02
Se-79 9.11E+02 '
Sm-151 & 5.30E+05
Sa-126 6.27E4+02
Sr-90 & 4.36E-+07 | 6.1SE+05 9.47E4-06 1.01E+07
Tc-99 & 1.I0E+04 | 2.07E+04 3.99E+02 2.11E+04
Th-227 2.18E-02
Th-228 3.72E-14
Th-229 1.98E-05
Th-230 3.90E-05
Th-231 2.06E+01
Th-232 6.42E-13
Th-233
Th-234 4.81E+02
T1-207 2.21E-02
T1-208 1.34E-14
TI-209 4.28E-07
U-232
U-233 1.21E02
U-234 2.12E-01
U-235 2.66E+0}
U-236 2.88E-03
U-237 3.69E-01
U-238 4.31E+02
¥-90 436E+07 | 6.15E+05 9. 47E-+06 1.01E+07
Zr-93 3.94E+403
TOTAL 1.04E+08 { 5.23E+Q7 2.04E-+07 1.27E+07
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Table 2. Radionuclide Inventory for Single-Shell Tanks
and Double-Shell Tanks® in Curies. (3 shests)

Notes:
'Radioouclides decayed to December 31, 1999.

*Total values tzken from the following references: Castaing (1993),
Gerboth (1987), Headrickson (1994), Herting (1993), Lowe (1991),
Oscarson (1993), Peterson (1990), Schofield {1991).

ISingle-shell tank amounts adjusted to be consistent with the 1994 Integrated
Database.

Castaing, B.A. 1993, 101-AY, 102-AY, and 106-C Dara Compendium,
WHC-5D-WM-TI-378, Rev. 0, Westmghou.se Hanford Company, Richland,
Washington.

Gerboth, D.M., 1987, B Plant NCAW Process Tesr Reporr,
WHC-SD-WM-PTR-006, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

Hendrickson, D.W. and J.M. Conner 1994, Grout Trearmen:t Faciliry Waste
Feed Projections, WHC-SD-WM-TI-528, Rev. 1, Westmghouse Hanford
Company, Richland, Washington,

Herting, D. L., 1993, Effecr of Tank 107-AN Caustic Addition on
Radionuclide Solubilifies, (internal letter 12110-PCL93-043 to M. J. Kupfer,
May 25), Westinghouse Hanford Company, Richland, Washington.

Lowe, S. S., 1991, Preliminary Marterial Balances for Presreasment of
NCAW, NCRW, PFP, and CC Wastes, WHC-SD-WM-TI-192, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Oscarson, E. E. and L. A. Tusler, 1993, Radionuclide and Chemical
Inventories for the Double Shell Tanks, WHC-SD-WM-TI-543, Rev. 1,
Westinghouse Hanford Company, Richland, Washington.

Peterson, M. E., 1990, , Revised Report on the Results of 102-AY
Characterization, (internal memo 9000855 to A. J. Diliberto and

L. M. Sasald, February }2), Pacific Northwest Laboratories, Richland,
Washington.

Schofield, . S., 1991, Estimarion of Neutralized Current Acid Waste and
Neutralized Cladding Removal Waste Constituents, (internal

memo 85440-91-018 to S. L. Barker, July 18), Westinghouse Hanford
Company, Richland, Washington.
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Table 3. Post Evaporator Nonroutine Waste Addmcms‘“

coumitation
3 é”a%mxwmmxmm

PUREX: Deactivation waste | ' DN® | 5700 | FY 94-FY 97

B Plant: Terminal cleanout waste (concentrated) |{DN 2,100 FY 97-FY 01

100 Area: Terminal cleanout waste {concentrated) | DSSF® 2,200 FY 95-FY 99

100 Area: Sulfate waste - |DN 140
300 Area: Fuel supply clean-out DN . 45
105-F, 105-H: Basin clean-out DN 850
Tank 107-AN: Caustic addition . | DN 150

Total 11,200
Notes:

'Taken from Table A-2 (Koreski and Strode 1994).
*Dilute noncomplexed waste

3Double-sheil slurry feed

Koresk, G.M. and J.N. Strode, Operarional Waste Volume Prgjection, February 1994,
WHC-SD-WM-ER-029, Rev. 19, Westinghousc Hanford Company, Richland, Washington.
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